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XIV  Author  s   Preface, 


The  word  "tact"  is  equivalent  to  the  word  *'touch ;"  it  is  that 
nice  perception  which  comprehends  everything  relating  to  the 
order,  formation,  location  and  disposition  of  aught  which  bears 
ui^un  the  successful  issue  of  an  enterprise.  The  man  of  tact  who 
has  that  presence  of  mind  which  can  bring  out  of  him  on  the  in- 
stant what  he  knows  of  a  subject,  is  worth  for  action  a  dozen  men 
who  know  as  much,  but  can  only  bring  it  to  light  more  deliber- 
ately. 

Tlie  man  of  tact  "always  knows  more  than  he  is  expected  to 
know,"  and  especially  he  knows  how  to  appropriate  and  use  other 
men's  hrains  and  experience;  he  is  a  master  of  detail,  has  a 
definite  aim,  and  goes  straight  for  the  target's  "bulls-eye."  He 
stiuHes  the  peculiarities  of  those  with  whom  he  comes  in  contact, 
and  talks  and  acts  accordingly. 

\\  hen  a  stranger  in  a  strange  place,  having  difficult  and  re- 
sponsihle  work  before  him,  the  erector  will,  to  his  advantage,  re- 
nuMn])er  that  first  impressions  are  the  most  lasting.  The  qualities 
w  hich  at  once  win  for  the  possessor  the  favorable  opinion  of  those 
.vith  whom  he  first  comes  in  contact  are  :  (i)  bearing  or 
carriac^e;  (2)  clothing;  (3)  voice;  (4)  manners.  The  old 
I)roverb  that  "clothes  do  not  make  the  man"  is  quite  a  true  one, 
btit,  nevertheless,  the  general  opinion  is  that  "clothe?  do  count.'* 
They  aid  materially  in  characterizing  the  wearer,  especially 
indicating  the  possession,  or  lack,  of  habits  of  neatness 
and   cleanliness. 

Forcsicrht  and  prudence  will  also  be  found  necessary  for  the 


Is  oTK : — A  young  man  once  called  on  a  gentleman  of  prominenc^e  * 
on  taking  his  leave  the  youth  requested  the  privilege  of  asking  a  qnestiou. 
'Why,  sir,'*  said  he,  **  do  you  part  with  me  with  so  much  cordiality  and 
warmth,  when  you  received  me  with  so  much  coolness  ?  " 

'*  Ah  !  '*  smilingly  replied  his  host,  '*  we  receive  our  guests  according 
ta  their  appearance^  but  part  with  them  according  to  their  behavior.'' 
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WORKING    DRAWINGS. 

A  free-hand  drawing  is  executed  with  the  unaided  hand  and 
eye,  without  guiding  instruments  or  other  artificial  help.  It  is 
necessary  to  be  known  that  all  the  drawing  required  in  the  office 
and  shop  cannot  possibly  be  done  by  rule  and  compass,  but  that 
some  portion  must  be  drawn   **  free-hand,"  trusting  to  the  eye 
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Fig.  4. 

alone.     Hence,  it  is  important  that  the  erector  should  be  able  to 

sketch  at  sight  from  objects  he  may  see,  or  to  draw  roughly 

with  a  piece  of  chalk  or  a  pencil  pieces  of  mechanism  required 

to  be  represented. 

Note. — The  text  to  accompany  the  above  figure  and  others  following  will 
A-  found  beginning  on  page  39. 
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PLANS  AND  BLUE  PRINTS. 
In  many  ways  well  made  plana,  giving  all  details,  are  a 
help  in  constntction ;  but  as  with  books,  so  it  Is  with  plans — 
one  mnst  get  used  to  the  author.  Even  as  there  are  general  or 
standard  grammar  rules,  so  there  are  standard  or  general  rules 
in  drawings,  some  of  which  are  explained  and  illustrated  in  the 
following  pages. 


PifrS. 


A  number  of  drawings  or  Mue  printi  should  be  provided  for 
the  purpose  of  conveying  a  full,  clear  and  correct  conception 
of  the  form  and  dimensions  of  the  objects  which  are  to  be  con- 
structed, so  that  the  work  can  be  done  without  cOQSQ\\.vci%'CD!& 
draughtsman  or  any  one  else,  as  far  as  the  coDaXxu^ou  ^&  cxm 
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FOUNDATIONa 

Rock  makes  a  gcxxl  foundation,  but  it  must  be  levelled  in  ter* 
races  or  steps,  never  left  at  an  inclination  under  foundations ; 
all  decayed  and  loose  rock  must  be  removed,  and  openings  and 
crevices  filled  with  concrete,  or  firmly  cemented  masonry. 

Clay  is  generally  treacherous  and  damp  ;  the  foundations  must 
be  deej>,  and  care  exercised  that  seepage  of  water  does  not 
convert  the  clay  into  mud  to  be  washed  out,  producing 
subsidences. 

In  cases  where  doubt  exists  of  the  nature  of  ground  in  which 
foundation  works  are  to  be  executed,  it  is  advisable  to  make 
trial  borings  with  a  post  hole  auger,  and  get  samples  of  the  un- 
derlying strata.  Should  the  depth  be  over  ten  or  twelve  feet,  a 
pipe  may  be  inserted  into  the  hole  to  prevent  caving,  and  t 
smaller  auger  used  to  continue  the  boring. 

Where  soft  strata  overlie  firm  ground,  the  foundations  shonldt 
where  practicable,  be  carried  down  to  this  firm  stratum ;  if  im- 
possible  to  do  this,  piles  may  be  driven  into  the  firm  ground  to 
support  the  building  or  brickwork. 

Where  sand  or  gravel  overlies  clay  on  sloping  ground,  a  dxain 
should  be  made  at  the  higher  side  of  the  building  so  as  to  inter* 


NoTK. — All  buildings  settle  more  or  less  for  an  indefinite  time  after  thefir 
construction,  hence  the  question  really  is  rather  to  restrict  aettlemcnt 
within  limits,  than  to  attempt  to  prevent  it  altogether.  The  great  desiden- 
til  III  is  uniformity  of  movement,  which  is  best  att&'ined  by  proportianisig 
the  width  and  size  of  the  foundations  to' the  superimposed  weight.  ItinsT 
W  i^  ilangerous  to  give  too  much  foundation  as  too  little. 
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I  water  from  the  foundations.  The  foundations  should  be 
led  down  to  such  a  depth  as  to  escape  the  effects  of  heat  and 
t,  and  the  action  of  surface  water. 

^ooting  courses^    as  the  stepped  or  splayed  out  lowermost 
rses  of  a  foundation  are  termed,  should 
:^fore  be   proportioned   to  the   nature 
he  ground  on  which  they  rest,  and  to 
weight  of  the  load  they  are  to  carry. 
%  advisable  so   to  arrange  the  footings 
:  the  centre  of  the  load  coincides  with 
centre  of  the  base  or  support,  but  if 
:  is  not  practicable,  the  better  course 
)  have  the  centre  line  of  the  load 
xin   the    centre  line    of  the  ^ 
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FIG.  32. 

the      various 

floors      and 

beams,  whilst 

in  the  outward 

direction, 

i  shores  or  but- 

03  would  be  necessary,  and  most  probably  could  not 
O 

>  'U  is  shown  the  first  process  of  staking  out  the 


ing,  as  in  that  case  the 

I  would  tend  to  tilt 

ards,      which 

Id    be    re- 

^    by  ^^ 


— ^e.'cTMARK 


^  of  a  foundation  by  the  principle  explained  in 
32.  The  centre  line  having  been  drawn,  a  distance  of  eight 
is  marked  off  each  side  of  the  proposed  centre,  and  the  cross 
is  marked  off  six  feet  from  each  side  of  the  same  centre,  so 
the  ten-foot  pole  exactly  measures  the  distance  between  the 
its  on  the  lengthwise  line  and  the  cross  line,  thus  showing 
they  are  at  right  angles  with  each  other. 
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FIG.  38L 


The  proof  of  the  corner  measurement  in  ^.  89  depends  upon  the  ^ 
metric  truth,  where  the  other  two  sides  of  a  ri^ht-angled  triangle  ue 
three  and  four,  the  longest  side  or  hypothenuse  is  equal  to  f  ve;  the  Mtas 
proportion  holding  true  with  all  multiples  of  those  numbers,  or,  math^ 
matically,  the  sum  of  the  squares  of  the  base  and  perpendicular  of  Mqf 
ri^ht-augled  triangle  is  equal  to  the  square  of  the  hypothenuse;  as  in  tlH 
present  instance  6»  -»-  8"  =10«  or86  +  64  =  100. 
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LAYING  OUT. 

stretched  to  mark  off  the  building  line  ;  these  last  batter-boards 
are  adjusted  until  all  lines  are  quite  square  and  occupying  their 
proper  positions. 

D 0 □  D n 1 

BUILDING    LINE 


z 
5 
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r\ 


a 


£j 


no.  84. 

It  is  usual  to  fix  two  parallel  cords  in  each  direction  to  matk 

the  boundaries  of  an  excavation  for  foundations,  etc.,  but  for 

building  walls,  it  i^^  better  to  have  a  single  line  stretched  on  Hit 
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USEFUI.  TABLES. 
AVBRAGB  WEIGHT  OF   1   CUBIC  YARD  OF  BARTHS,    ROCKS,  BTC 


Dry  peat 850'  Clay 32fi0 

Wet  peat 1650  Rough  water  gravel 3800 

Top  soil 2240  Grey  chalk 4000 

Common  earth 2700  Sandstone 4300 

vSaudy  loam 3700  Shale 4400 

Mud 2800  Limestone 4600 

Marl .2900  Granite 4700 

Wet  sand ;3100  Trap 4700 

Common  gravel 3100  Quarried  rock 4250 


SLOPES  OF  SIDES  OF  EXCAVATIONS. 

Clay,  well  drained I  to  1 

wet ;SJ  to  1 

Earth,  dry 1 J  to  1 

"       moist 1  to  1  to  j  to  1 

'  ■       very  wet  3^  to  1 

"       rammed  or  punned* ^to  1  to  -^tol 

Gravel,  clean ^tol 

' '         with  sand 2  to  1 

Sand,  fine  dry    ■}  to  1  to  1|  to  1 

"      wet 2tol 

Shingle,  loose 1 J  to  1 


*In  England,  the  act  of  ramming  earth  iotoahole  is  called  ''punning," 

111  tliL'  ramming  tool  is  known  as  a  "  pnnner." 
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VARIOUS  EARTH  MATERTATA 

Hard  pan  is  the  appropriate  name  of  a  dense,  almost  inpenetra- 
ble  crust  of  clay,  or  compacted  gravel,  often  underlying  a  fairly 
fruitful  ground.  It  is  the  soil  turning  to  rock.  In  mining,  it  is 
defined  as  a  layer  of  firm  detritus  under  soft  soil. 

When  first  excavated,  all  materials  will  increase  in  bulk,  but 
after  lying  a  while,  will  with  the  exception  of  rock,  shrink 
until  they  occupy  less  space  than  when  originally  in  the  earth. 

The    shrijikage    of   various    materials   has  been  estimated  as 

follows  : — 

Gravel 8  per  cent. 

Gravel  and  Sand 0         •* 

Clay  and  Clay-earth 10         ** 

lyoam,  and  light  sandy  earth 12         ** 

Loose  vegetable  soils 15         ** 

Puddled  Clay 25         «' 

The  carrying  power  per  square  foot  of  several  surface  materials 
is  given  below.     The  figures  are  approximate. 

Rock,  hard  on  native  bed 250  Tons 

Ledge  Rock   36 

Hard  pan 8 

Gravel    5  *' 

Clean  Sand 4  " 

Dry   Clay 3  ** 

Wet  Clay 2  *' 

Loam 1  '* 


fh 
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8TEEL  SQUARE  PROBLEMS. 

ence  in  side  of  the  squares  is  taken  on  the  tongue,  and  so  the 
length  of  the  corner  piece  is  found.  For  the  bevel  this  length  of 
corner  piece  is  taken  on  the  blade,  and  the  run  a  bon  the  tongne. 

Problem  III.  —  To  find  a  circle  equal  in  area  to  fwoorwwn 

other  circles.     See  Figs.  775,  176 ^  and  lyj  below. 

Let  A  and  B  be  the  two  circles,  with  diameters  of  ^"  and 
1]'^  resi>ectively;  taking  one  measurement  on  the  tongue  and  the 
other  on  the  blade,  the  diagonal  or  cross  measurement  will  give 
the  diameter  of  the  circle  C  equal  to  the  other  two.  If  a  third 
circle  had  to  be  included,  the  diameter  of  the  containing  circle 


FiK.  17.'». 


Fig.  176. 


Fig.  177. 


could  be  found  by  taking  the  diameter  of  the  third  circle  on  ihc 
tongue,  and  the  resultant  C  on  the  blade,  when  the  diagonal 
would  once  more  give  the  diameter  required. 

The  same  process  is  applicable  to  squares,  and  if  care  be  taken 
to  utilize  similar  dimensions  only,  triangles,  hexagons,  octagons, 
etc.,  may  be  also  worked  out;  by  similar  dimensions  being  onder- 
stood  whichever  side  of  a  similar  triangle  may  have  been  chosen, 
or  the  length  of  side  or  diameter  of  a  polygon,  whichever  miy 
have  be^  n  taken. 

Ry  the  application  of  this  rule  it  is  possible  to  make  one  spoot 
(fi- pipe,  uJiether  Fquare  or  circular,  equal  to  a  number  of  othcis 


fl. 
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STEEL  SQUARE  PROBLEBiS. 

Problem  XVI. —  To  cut  the  best  beam  from  a  given  log. 

Mark  off  the  diameter  a  c,  divide  it  into  three  equal  parts  a  /, 
1-2,  2  r,  and  draw  lines  square  with  the  diameter  from  r  and  2 
to  b  and  d.  Hues  drawn  joining  a  b  c  d^  mark  out  the  largest  pos- 

vsible  beam. 

If  it  be  desired  to  cut  out  the  stiffest possible  beam,  the  diameter 
iiiiist  be  divided  into y^wr  equal  parts,  and  erecting  perpendiculars 
as  before,  lines  connecting  their  intersections  with  the  drcam- 
ference  mark  the  outline  of  the  desired  beam. 


Fig.  ISO-Problem  XVI. 


Fig.  187— Problem  XVII. 


The  proportions  ot  a  b  to  b  c  are  1.414  to  1,  and  1.732  to  1  in 

the  two  cases. 

Problem  XVII. — To  bisect  simultaneously  two  angles  at  the  end 

of  a  brace. 

This  is  a  problem  often  met  with  in  mitering  framing.  Draw  a 
centre  line  c  parallel  with  the  sides/  a  and  d  b;  lay  the  comer  of 
the  square  on  this  line  c,  with  the  outer  edges  of  blade  and 
tongue  to  the  comers  b  and  a;  draw  the  bisecting  lines  along  the 
edges  of  the  square. 

It  will  be  clearly  necessary  that  the  sides/ and  d  be  parallel  to 
use  this  method. 
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STEEL  SQUARE  PROBLEMS. 

be\'eling  must  be  from  the  middle  towards  either  side.  This  is 
soon  found  by  taking  the  length  of  the  hip  upon  the  blade,  and 
the  rise  or  pitch  of  the  roof  upon  the  tongue;  this  latter  arm 
giving  the  bevel. 

To  lay  out  the  jack-rafters;  there  are  three  in  the  plan  between 
tach  corner  and  the  first  covimon  rafter^  making  four  spaces,  or 
eight  altogether  across  the  end  of  the  roof,  whicl^  gives  2'  0"  as 
the  distance  centre  to  centre  of  jacks.  The  rise  of  roof  also 
divided  by  four,  gives  1'  0'^  as  the  rise  of  the  shortest /ar^-n;/3!l»'; 
the  run  will  also  be  2'  0  '•  as  the  hip-rafters  form  a  square  with 
each  other. 

Both  rise  and  run  having  been  g^ven  the  length,  down  and 
hnver  bevel  are  found  as  before,  all  measurements  being  taken 
from  centre  lines  of  the  various  rafters.  The  second  jack-rafter 
will  have  twice,  and  the  third  three  times  the  length,  rise  and 
run  of  the  first. 

The  side  bevel  of  a  jack-rafter  is  found  by  taking  the  length  of 
a  common  rafter  on  the  blade  and  its  run  upon  the  tongue,  the 
proper  angle  being  obtained  from  the  blade. 

To  lay  out  a  roof  which  is  out  of  square^  it  is  necessary  to  apply 
Prob  XVII,  which  illustrates  the  mode  of  planning  the  seats  of 
the  hips.  Vox  length  of  these  seats,  take  the  distance  from  the 
intersection  of  the  dotted  line  with  the  ridge  piece  to  the  comer 
upon  the  tongue,  and  half  the  width  of  the  roof  upon  the  blade. 
From  the  length  of  seat,  thus  obtained,  taken  upon  one  arm  of 
the  square,  and  the  rise  of  roof  upon  the  other,  the  full  length  of 
the  hip-rafters  is  determined. 

The  side  bevel  of  each  rafter  is  obtained  by  adding  together 
the    full  length  of  the  rafter  and  its  gain,  or  length  of  mitre, 
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PROBLEMS. 

ilar  to  P'ig.  102,  is  cut  out,  the  length  of  it  equaling  the  circno- 
ference  of  the  shaft,  5'  x  3.Un;  or  15.71".  and  the  end  of  T 
corresponding  to  the  pitch.  The  hypothenuse,  or  longer  slant 
side,  equals  the  length  of  each  spiral. 

Marking  of!  a  line  parallel  to  the  axis  of  the  shaft,  the  7"  side 
is  laid  to  it,  and  the  pattern  wrapped  around,  thus  serving  as  a 
guide  for  marking  off  the  course  of  the  spiral,  shifting  along  7" 
for  each  further  turn.  By  dividing  the  pitch  into  the  length  of 
the  conveyor  shaft,  the  total  nunilxjr  of  turns  and  consequent 
length  of  spiral  is  soon  found. 


J  5. 7/ 


Fig.  ina- Problem  XXI. 


Fir.  ]9if-PTObiem  XXI. 


Allowance  will  have  to  be  made  on  one  end  of  the  pattern  for 
the  lap  of  the  joints,  and  at  its  base  for  the  flange  by  iK^hich  it  is 

Listened  to  the  shaft. 

Wliere  the  central  shaft  is  octagonal  instead  of  round,  it  is 
necessary  to  divide  the  pitch  by  the  number  of  sides,  giving  \*  as 
the  advance  of  the  conveyor  worm  on  each  of  the  eight  sides.  In 
this  case  mark  out  a  template  as  in  Fig  103,  where  a  r  represents 
the  width  of  one  side  of  the  octagon  on  the  blade  of  the  square^ 
and  /'  c  the  fraction  of  the  pitch  upon  the  tongue  The  hsrpotbe 
nuse  will  serve  as  a  guide  for  transferring  the  spiral  path  of  the 
conveyor  to  the  shaft. 
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STEEL  SQUARE  AS  A  CALCULATING  MACHINE. 

Problem  XXIV. — Given  the  diameter  of  a  ciule,  to  find  ikeMt 

of  a  square  of  equal  area. 

Set  the  bevel  blade  10|"  on  the  tongue  and  12"  on  the  blade; 
I  he  diameter  of  the  circle,  on  the  blade,  will  give  the  side  of  the 
equal  square  upon  the  tongue. 

If  the  circumference  be  given  instead  of  the  diameter,  set  the 
bevel  to  5^  '  on  the  tongue  and  V^\  on  the  blade,  finding  the  side 
of  the  square  on  the  tongue  as  before. 

Problem  XXV. — Give7i  the  side  of  the  square^  to  fi  fid  the  ditmi^ 

tcr  of  a  circle  of  equal  area. 

This,  together  with  the  preceding  problem,  is  very  useful  in 
making  calculations  for  spouts  and  pipes.  Using  the  same  bewl 
as  in  Prob  XXIV,  the  blade  e  is  set  to  the  given  side  upon  the 
tongue  of  the  square,  the  required  diameter  being  read  ofi  the 

blade. 

Problem  XXVI  — Given  the  diameief  of  the  pitch  circle  of  a  geV' 
il'JkcI,  and  the  number  of  teeth  ^  to  find  the  pitch. 

Take  the  number  of  teeth  or  a  proportional  part  upon  the  blade 
of  the  square,  and  the  diameter  or  a  similar  proportional  paiti 
upon  the  tongue,  and  set  the  bevel  blade  to  those  marks.  SWe 
the  bevel  along  to  3.14"  on  the  blade,  and  the  number  given  oi 
the  tongue,  multiplied  by  the  proportional  divisor,  will  be  tlleI^f 
quired  pitch. 

Problem  XXVII. — Given  the  pitch   of  teeth  and  dianukr 
pitch  circle  in  a  gear-wheel^  to  find  the  7iumt>er  of  teethe 

Set  the  bevel  blade  to  the  pitch  on  the  tongue,  and  8. 14' 
the  blade  of  the  square.  Move  the  bevel  along  until  it  maitsl 
diameter  upon  the  tongue  when  the  number  of  teetb  out  be 


SCAFFOLDING   AND 
STAGING. 

t  is  impossible  for  a  man  to  do  satisfactory  work  at  a  heig 
ater  than  about  five  feet  above  the  place  whereon  he  stand 
refore  some  arrangement  must  be  made  whereby  he  can  alwa} 
nd  in  the  same  relation  to  a  structure,  as  it  rises  above  th 
mnd.     To  this  end,  platforms  of  a  more  or  less  temporar) 
iracter  are  erected  in  successive  stages  at  regular  intervals, 
yviding  the  standpoint  where  work  can  be  carried  on  and  stor- 
i  room  for  such  materials  and  tools  as  are  immediately  required. 
is  arrangement  of  platforms  and  supports  is  termed  scaffolding. 

ft 

he  bricklayer  uses  poles  of  fir  lashed  together  to  form  a  f rame- 

i:  parallel  with  the  vertical  plane  of  the  wall.      Horizontal 

ort  for  the  platforms  is  obtained  by  means  of  putlogs^  or 

ed  scantlings,  one  end  of  which  rests  in  the  wall,  within  an 

ag  made  by  taking  out  a  header  brick,  while  the  other  end 

ipon  the  runners  or  transverse  members  of  the  scaffold. 

stone-mason  cannot  use  putlog  holes  on  account  of  the 

>ize  of  stones  as  compared  with  bricks,  hence  to  support 

»r  end  of  the  putlogs  a  second  framework  is  erected  close 

'all,  and  as  the  weights  of  the  materials  are  much  greater, 

le  structure  is  made  much  heavier  and  stiffer,  with  the 

ced  less  widely.     The  arrangement  of  parts  being  other- 

lar,  one  description  will  serve  for  both. 

right  poles  or  standards  are  generally  of  spruce  and  run 
50  feet  in  len^h,  with  a  diameter  of  5  to  8  mcli<e&^ 
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SPUCINO 

The  methods  of  splicing  two  ropes  together,  oy  incorporating 
their  strands  together,  differ  according  to  the  services  required. 
Chief  among  them  are : — 

SJiort  SpHcCy  (Fig.  251).  Quickly  made;  useful  for  strops 
or  slings  ;  makes  a  lump  on  the  rope,  and  therefore  is  not 
recommended  for  driving  or  hoisting  ropes.  It  is  made  by 
unlaying  the  two  ends  for  a  sufficient  length,  interlaying  the 
strands  so  that  each  strand  lies  between  two  strands  of  the 
other  rope,  as  illustrated  ;  drawing  the  ends  close,  and  pushing 
the  strands  of  one  over  and  then  under  the  strands  of  the  other 
for  at  least  four  strands. 

Lotii^  Splice.     Necessary  for  main  driving  ropes  or  for  block  falls 
which  have  to  be  rove  through  a  pulley,  and  in  which  no  increase  | 
(^f  thickness  is  desirable.    To  make  it,  tie  twine  around  each  rope  f 
alx)nt  six  feet  from  the  end,  and  unlay  the  end  of  each  rope  np  l\ 
to  the  twine,  cutting  out  the  central  core  upon  which  thestrandi  I 
have  ])een  laid.       Interlaying  the  two  ends  together,    asillu^  j' 
tratcd  for  a  shorf  splice,  do  not  push  the  strands  under  each  other. 
but  separate  the  splice  into  parts,  each  strand  being  taken  to i 
different  place  to  maintain  the  even  thickness  of  the  rope. 

It  is  usually  convenient  to  twist  the  adjacent  strands  arouiKi 
each  other  to  avoid  entanglement.  The  first  strand,  termed  No  1 
strand,  is  laid  in  the  groove  of  the  opposite  strand  of  the  othef 
rope,  this  latter  being  unlaid  for  the  other  to  be  put  in,  thetwi* 
having  been  untied  to  permit  this.  Care  must  be  taken  to  ni»i^ 
tain  the  twist.  About  four  feet  is  sufficient  for  the  splicing,  ^ 
strands  being  temporarily  tied,  each  in  its  place. 

The  next  strand  to  No.  1  is,  of  course.  No.  2,  but  it  must  vs^ 
be  touched  until  No.  3  is  finished  in  the  same  manner  as  No.  1> 
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HORSE-POWER  OF  BELTING. 

A  question  often  asked  is  : — How  many  horse-power  oi 
transmitted  by  a  certain  size  of  belt? 

To  facilitate  the  solution  of  this  problem,  a  brief  tabular  st 
ment  may  save  much  calculation.  Allowances  have  been  m 
for  the  pull  on  the  slack  side  of  the  belt,  and  ordinary  diffexei 
between  the  diameters  of  the  various  pulleys  : 

TABLE 
of  strengths  of  belting  materiais. 


Descriptidii  of  Belting 

• 

Pull  transmiss  ble  by 
each  inch  in  width 

of  belt. 

1 

Di\n5»orby  Rulefc 
Horse-power. 

Light    single    leather. 

35 

lbs. 

3600 

Good  average  single 

45 

2800 

Heavy              single 

53 

2380 

Light               double 

G7 

1880 

Average          double 

75 

1680 

Heavy              double 

84 

1500 

Triple 

100 

1250 

Leather  links,      ^" 

deep. 

42 

lbs. 

3000 

f 

48 

2625 

r 

57 

2141 

f 

06 

1910 

1 

78 

1616 

1" 

90 

1400 

RULE. 

for  finding  the  strength  of  belts  by  use  of  the  preceding  tal 
( 1 )  Multiply  the  diameter  of  the  pulley  in  inches  by  the  numbc 
revolutions perminute ;  (2)  Multiply  the prodticthy  the  icidth  of 
belt  in  inches;  (3)  Divide  the  resulthy  the  divisor  found  in  thep 
ceding  table ^  corresponding  to  the  style  of  the  belt  in  question,  1 
answer  will  be  the  total  horse-power  that  may  be  supplied  by  the  be 
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TABLE 

shoivmg  tJie  speed  necessary  for  a  leather  belt  to  transmit  one  ho. 

pcnvcr  for  each  iiich  of  width. 


DIAMKTEK 

OF    Pl'LLEV. 

SiNOLK  Beltinc;. 

,          Douulb  Bbltika. 

Ft. 

Ins. 

Feet 

per  Mituite. 

Feet  per  Minute. 

G 

G,400 

•    •    •    • 

1 

0 

3, -200 

•    •    •    • 

1 

6 

2,400 

1,333 

2 

0 

1,G()0 

1,000 

5J 

G 

1,240 

875 

3 

0 

1,06G 

7:W) 

3 

r, 

950 

025 

4 

(J 

SOO 

d(H) 

5 

0 

GSO 

400 

G 

0 

533 

335 

4 

0 

457 

286 

8 

0 

400 

250 

1) 

0 

355 

2X5 

10 

0 

250 

160 

This  table  is  based  upon  the  fact  that  a  belt  moving  j 
moderate  speed  on  a  large  pulley  is  more  effective  than  on< 
ecjual  dimensions  running  quickly  over  pulleys  of  small  diame 

TABLE  OF  EQUIVALENT  BELTING. 


I^r.ATIIER. 

Cotton. 

India  Rinmi 

Light     single. 

•  .  .  . 

a  ply. 

Medium     '* 

^  ply. 

3     " 

Heavy 

5     '* 

4    " 

Light    double. 

G     •* 

5     •• 

Medium     * ' 

.... 

6     " 

Heavy 

8     ** 
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SOLDER. 

Solder  is  a  fusible  alloy  used  for  binding  together  metallic 
surfaces  on  being  melted  upon  them.  The  solder  is  run  along 
the  edges  of  the  joint  by  means  of  a  heated  iron,  and  partly  by 
chemical  attraction  and  partly  by  cohesive  force  it  binds  the 
two  portions  together  as  it  cools  and  gradually  hardens.  Many 
of  these  alloys  are  in  use,  each  for  different  trades  or  arts,  and 
each  has  its  own  melting  point,  which  must  be  lower  thayi  that  of 
the  metals  to  be  united. 

Two  classes  are  used:  1,  hard  fuse  which  solders  at  a  red 
heat  and  ;  2,  the  soft  solders,  which  melt  at  comparatively  low 
temperature. 

The  soft  solders  in  general  use  are  enumerated  in  the  k>llowing 

TABLE. 


lombtr. 

Pajlts. 

Melting 
Point 
Fahr. 

Iamb«r. 

Parts. 

Melting 
Point 

Tin. 

T^d. 

Tin. 

I,ead. 

Fahr. 

1 

25 

558° 

7 

H 

"1 

334° 

2 

10 

541° 

8 

2 

340° 

3 

5 

511° 

9 

3 

356° 

4 

3 

482° 

10 

4 

365° 

5 

2 

441° 

11 

5 

378° 

6 

1 

370° 

12 

6 

380° 

A  solder  frequently  used  consists  of  2  of  tin  to  1  of  lead,  No. 
8  in  the  above  list.  Cheaper  solder  is  formed  by  increasing  the 
proportion  of  lead. 

For  ordinary  plumbers'  work,  Nos.  4-8  are  used,  with  tallow 
as  a  flux ;  for  lead  and  tin  pipes,  the  use  of  No.  8  is  general, 
with  a  mixture  of  resin  and  sweet  oil  as  a  flux. 

For  Britannia  metal,  pewter,  etc. ,  No  8  is  used,  with  chloride  of 
zinc  /IciUed  snirits  of  salts)  as  a  flux. 
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TABLE-WEIGHT  OF  SHEET  LEAD. 


Sheet  lead  is  not  the  same 
weight,  bulk  for  bulk,  owing  to 
difference  in  organic  formation, 
but  a  cubic  foot  may  be  said  to 
weigh  709  lbs. 

A  square  foot   V  thick,  59   lbs. 
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Sheet  lead  is  sometimes  made 
as  thin  as  writing  paper. 

Pi«umbbr's  Soi«der. 

Rule  for  making. — Take  100 
lbs.  good  old  lead  or  lead  cuttings, 
run  it  down  thoroughly,  stir  it 
up  and  take  off  all  dirt  or  dross: 
then  take  50  lbs.  pure  tin,  let 
this  run  down,  and  when  nearly 
all  is  melted  and  is  a  little  cooler 
throw  in  ^Ib.  of  black  rosin,  and 
well  stir  the  lot  up.  I<ast  bring 
up  the  heat  to  600  degrees  which 
may  be  known  by  the  burning  of 
a  bit  of  newspaper  put  in  the  pot 
The  solder  is  now  hot  enough 
and  should  be  well  stirred  and 
then  run  into  moulds. 

For  valuable  table  of  weights 
of  sheet  lead,  etc.  see  page  37& 
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MELTING  POINTS  OF  SOLIDS. 

The  metals  are  solid  at  ordinary  temperatures,  with  the  excep- 
tion of  mercury,  which  is  liquid  down  to— 39**  F.  Hydrogen,  it 
is  believed,  is  a  metal  in  a  gaseous  form. 

All  the  metals  are  liquid,  at  temperatures  more  or  less  high, 
and  they  probably  turn  into  gas  or  vapor  at  very  high  tempera- 
tures. Their  melting  points  range  from  39  degrees  below  zero 
of  Fahrenheit's  scale  (the  melting,  or  rather  the  freezfng,  point 
of  mercury)  up  to  more  than  3,000  degrees,  beyond  the  limits  of 
measurement  by  any  known  pyrometer.  Certain  of  the  metals, 
as  iron  and  pfatinun  ,  become  pasty  and  adhesive  at  temperatures 
much  below  t*^ir  melting  points. 

Meltino  Points  ok  Souds. 


VARIOUS  SUBSTANCKS. 


Sulphurous  acid 
Carbonic  acid. . 

Bromine 

Turpentine 

Hyponitricacid. 

Ice 

Nitro-glycerine . 

Tallow 

Phosphorus 

Acetic  acid 

Stearine 

Margaric  add. . 

Wax,  rough . . . 

"      bleached. 

Iodine 

Sulphur 


Melting  Points. 


—148°  F. 
—108 
+9.5 
U 
16 
32 
45 
92 
112 
113 
109  to  120 
131  to  140 
142 
154 
225 
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VARIOUS  ALLOTa 

Melting  Points  of  Solids — {Continued.) 


METALS. 


Mercury 

Potassium , 

Sodium 

lyithium 

Tin 

Bismuth 

to 

Ivcad 

Zinc 

Antimony 

Bronze 

vSilver 

Copper 

Gold,  standard. . 

Cast  Iron,  white 

* '        *  *       gray 

vStt^el 

Wrought  Iron.  . 
Hammered  Iron. 


Melting  Foiotf^ 


-39*F. 
144 
208 
356 
442 
607 
617 
680  to  773 
810  to  115( 

1692 
1832  to  1S7 
1996 
2156 
1922  to  201 
2012  to  27^ 
2372  to  255 
2732 
2912 


VARIOUS 

ALLOYS  OP  TIN,  LEAD. 

AND  BISMUTH. 

Melting  Point 

•  > 

Tvead, 

1  < 

2  Tin,  5 

1  **     4 

:)    "    8 

4     "     T) 

:3 

2    '*    1 

2  *♦ 

3  "     1 
1     ** 

Bismuth 

199^ 

1 

i< 

201 

."» 

n 

212 

1 

f  ( 

246 

I 

334 

i( 

334 

1 

360  to  38^ 

( ( 

392 

3 

552 

ALLOYS  FOR  FUSIBLE  PLUGS. 


'I  Tin,  2  Lead, 
'J     *'     6     •*    . 

-P  It  C*  t  < 


Softens  at 


36o°F. 


MelU  tt 


372''F 
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••POINTS"  RELATING  TO  CHIMNEY  DRAFTS. 

When  two  flues  enter  a  larger  one  at  right  angles  to  it,  oppo- 
site each  other,  as  is  frequently  the  case  where  there  is  a  large 
number  of  boilers  in  a  battery,  and  the  chimney  is  placed  near 
the  centre  of  the  battery,  the  main  flue  should  always  have  a 
division  plate  in  its  centre  between  the  two  entering  flues  to 
give  direction  to  the  incoming  currents  of  gases  and  prevent 
their  ''butting,'*  as  it  may  be  termed.  The  same  thing  should 
always  be  done  where  two  horizontal  flues  enter  a  chimney  at 
the  same  height  at  opposite  sides. 

In  stationary  boilers  the  chimney  area  should  be  one-fifth 
greater  than  the  combined  area  of  all  the  tubes  or  flues. 

For  marine  boilers  the  rule  is  to  allow  fourteen  square  inches 
of  chimney  area  for  each  nominal  horse  power. 

The  draft  of  a  chimney  is  usually  measured  in  inches  of 
water.  The  arrangement  most  commonly  made  use  of  for  this 
purpose  consists  of  a  U-shaped  glass  tube  connected  by  rubber 
tubing,  iron  pipe,  or  other  arrangement,  with  some  part  of  the 
chimney  in  such  a  way  that  the  draft  will  produce  a  difference 
of  level  of  water  in  the  two  legs  of  the  bent  glass  tube. 

In  estimating  the  action  of  a  chimney  of  a  given  size  in  pro- 
ducing a  draft,  the  density,  temperature,  and  volume  of  the 
products  of  combustion  must  be  considered. 

The  necessary  height  of  a  chimney  varies  with  the  fuel  used, 
wood  requiring  the  least,  then  good  bituminous  coal,  and  fine 
sizes  of  anthracite  the  greatest.  It  also  varies  with  the 
character  of  the  boiler — the  smaller  and  more  circuitous  the  gas 
passages  the  higher  the  stack  required  ;  also  with  the  number  of 
boilers,  a  single  boiler  requiring  less  height  than  several  which 
discharge  into  a  horizontal  flue.     No  geneTa\  tu\^  c^xv  \s^  ^v^^x^ 
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ELECTRICAL  INSTALLATION. 

In  almost  every  line  of  applied  mechanics  ^  electricity  in  one  form  or 
noiher  is  now  interwoven — such  as,  in — 
1.    The  transmission  of  power  by  the  electric  motor 

2.     The  electric  railway. 

3.     Lighting. 

4.     Refining  of  metals. 
5.     Its  application  to  the  great  chemical  industries. 

6.     Telegraphy  and  telephony. 

7.  Entirely  new  industries. 
For  general  purposes  no  motive  power  has  proved  itself  quite 
convenient  as  electricity  ;  a  volume  might  be  written  on  minor 
plications  of  electricity,  the  subject  being  so  vast  that  it  can 
ircely  be  treated  here  except  to  a  limited  extent.  Electric 
ating,  welding,  forging,  and  annealing  all  have  their  place,  and 
are  in  successful  operation. 

Every  few  months  some  new  application  of  electricity  in  minor 
2S  comes  to  the  front ;  one  never  knows  when  they  may  develop 
a  startling  degree.  A  few  of  the  general  principles  which  are 
iential  in  every  application  of  electricity  to  industrial  purposes 
t  given  below.  . 

The  production  of  electricity  is  a  transformation  of  energy  from 
e  form  into  another.  Energy  is  the  capacity  for  doing  work, 
lually  mechanical  energy  is  changed  into  electrical  energy  ;  a 
name  is  a  device  for  effecting  the  transformation. 

^OTB. — Blectrical  engineering  is  the  most  exact  in  its  measurements, 

nentsas  amallas         1         ampere  and  less,  up  to  2,000  or  8,000  amperes, 

10,000,000 
ing  easily  and  accnxBtely  measured.      The  BameT^mAX>iL«L\^\^<&\5^^^^ 

unnemeoto/'e/actricai  pressure  and  work. 
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TABLE. 

BEARING  POWER  OF  SOILS. 


KIND  OP  MATBRIAI, 

Bearing  Power 
in  tons  per  square  foot 

hard 

soft 

m  thick  beds  always  dry. . . . 
m  thick  beds  moderately  dry. 
»ft 

Min. 
25 

5 

4 
2 
1 
8 
4 
2 
0.6 

Max. 

30 

10 

6 

4 
2 

and  coarse  sand  well  cemented 
cx)mpact  and  well  cemented . . 
clean  and  drv 

10 
6 
4 

iand,  alluvial  soils,  etc 

1 

TABLE. 

BEARING  VALUE  OF  PILES. 


son« 


irth  with  boulders  or  log. . . . 

Eitely    firm    earth   with 
ders  or  log 

irth  or  clay 

;and 

arth 

arth  into  sand  or  gravel 

arth  to  rock 


( 


Pile 

I^ength 

Feet 


Average 

Diameter 

Inches 


40 
30 
30 

30 

30 
30 
30 
20 
20 
20 
15 


10 
8 
8 

8 

10 
8 
8 
8 
8 
8 
8 


Penetra- 

Uon 
Inches 


6 
2 

1 

1 

\ 

1 
7 

i 
0 

0 

0 


I«oad 

in 
Tons 


2J 

6 

7 

9 


9 
12 
12 
14 
20 
20 
20 


. — ThlB  k  with  average  penetration  for  last  &vt  \>\Qrw^  ol  «>►  V^tf!^ 
Btamer  Ailing  15  feet 
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OUNOK. 

LEMOTH  IK  IH0HE8 

-      NUMBEB  TO  POmiD 

1 

i 

16,000 

14 

A 

10.650 

2 

i 

8,000 

n 

iV 

6,400 

3 

1 

5.330 

4 

A 

4.000 

6 

A 

2,660 

8 

5 
8 

2.000 

10 

W 

1,600 

12 

i 

1,330 

14 

\\ 

1,140 

16 

I 

1.000 

18 

« 

890 

20 

1" 

800 

22 

lA 

725 

24 

n 

666 

A  cut  nail  loses  from  40  to  45^  of  its  adhesive  resistance  t 
moment  it  has  been  slightly  withdrawn. 
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TABLE. 

POR  CONVERTING  WATER-GAUGE  PRESSURE  INTO  POUNDS 

PER  SQUARE  INCH. 


of 
Water 

lb 

per 
square  inch 

Inches 

of 
Water 

lb 

per 
square  inch 

Inches 
.      of 
Water 

lb 

per 
square  inch 

\ 

.0180 

2 

.0721 

6 

.2163 

\ 

.0270 

2i 

.0901 

7 

.  2524 

1 

.0360 

3 

.1081 

!        8 

1 

.2884 

H 

.0450 

3i 

.1261 

1 

9 

.3245 

H 

.0540 

4 

.1442 

10 

.3605 

If 

.0631 

5 

.1803 

1 

11 

1 

.3966 

Water-gauges  are  used  largely  to  determine  the  air  pressure  in 
iinection  with  blowing  fayis. 


TABLE. 
TENSILE  STRENGTH  OF  CEMENT  MORTAR. 


AGB  OP  MORTAR  WHBN  TB8TBD. 


CI,EAR  CBMBNT 

lay — 1  hour  or  until  set,  in  air, 
the  remainder  of  the  time  in 
water 

^eek — 1  day  in  air,  remainder 
of  the  time  in  water 

^eeks — 1  day  in  air,  remainder 
of  the  time  in  water 

^ear — 1  day  in  air,  remainder  of 
the  time  in  water 


Average  tensile  strength  in  ponnds 
per  sq.  inch 


PORTIA  ND 


Miu. 


100 


250 


350 


450  , 

\  \ 


Max. 


140 


550 


700 


800 


ROSBNDAI«B 


Min. 


40 


60 


100 


^C^ 


Max. 


\ 


80 


100 


150 


^SfS 
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■5 

f 
1 

i 

' 

«  i>  t^  t>  00  ec  aj  OS  oi  0  d  f-i  s»  o*  M 

I 

\ 

i 

SSSSSSSSSSESSSSS 

n 

aSSS§S35SSSggg| 

s 

■  sssssssssssRsass 

^ 

'-"•sssasssssgasB 

i. 

"■°""S3ssassssgs 

t 
1 

1 
1 

III 

11.7 
12.4 

13.0 
13.6 
14.2 
14.8 
15.4 
16.0 
16.6 
17.6 
18.6 
19.7 
20.7 
21.6 
22.6 

i 

z 

3 

I 
1 

i 

A 

ssssssgsass||s| 

% 

n 

ssssssssssssssgi 

i 

a; 

X 

35SSSSSSSS|ggg| 

i 

8 

ssssasssssssssg 

§ 

£ 

-"ssssssssssssi 

1 

J5S3  -,X^1S"5  ^^^^  « 

\ 
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TABLE 
of  Decimal  Equivalents  of  Eighths,  Sixteenths,  Thirty-seoondi 

and  Sixty-fourths  of  an  Inch. 


Eighths 


% 

.125 

^ 

.250 

% 

.375 

M 

.500 

% 

.625 

% 

.750 

% 

.875 

Thirty-aeoonds 


Sixteenths 


tV 


iV 


^ 


1 


9 


H 


.0625 
.1875 
.3125 
.4375 
.5625 
.6875 
.8125 
.0376 


bV 


A 

A 

A 


A 


it 

!l 
II 
IJ 
11 


.03125 
.09376 
.15625 
.21875 
.28125 
.34375 
.40625 
.46875 
.53125 
.59375 
.65625 
.71875 
.78125 
.84375 
.90625 
.96875 


Slxt7-foiirths 


tV 


9 

1B« 


if 


1  7 
T4: 


iJ 
H 

\  \ 


.015625 
.046875 
.078125 
.109375 
.140625 
.171875 
.203125 
.234375 
.265625 
.296875 
.328125 
.359375 
.390625 
.421875 
.453125 
.484375 


Sixtj-fonitlis 


« 

H 

li 

if 

n 
If 

H 
li 
If 


\ 


.515625 

.546875 

.578125 

.609375 

.640625 

.671875 

.703125 

.734376 

.766625 

.796875 

.828125 

.859375 

.890625 

.921875 

.953125 

.984375 
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U.  S.  OR  SELLERS'  STANDARD  OF  BOLTS  &  NUTS. 


Diameter 

No.  of 
Threads  per 

DUmeter  at 

Area  at  Bottom 
of  Thread. 

Width  across 

of  Bolt. 

Inch. 

Bottom  of  Thread. 

Sq.  Inches. 

Flats  of  Nat. 

H 

20 

.185 

.027 

K 

% 

18 

.240 

.045 

il 

16 

.294 

.068 

H 

t 

14 

.344 

.093 

H 

13 

.400 

.126 

^ 

12 

.454 

.162 

H 

11 

.507 

.202 

\k 

y* 

10 

.620 

.302 

% 

9 

.731 

.420 

m 

1 

8 

.837 

.550 

^% 

7 

.     .940 

.694 

iH 

1^ 

7 

1.065 

.893 

2 

1% 

6 

1.160 

1.057 

IS 

^M 

6 

1.284 

1.295 

i% 

*5H 

1.389 

1.515 

It 

1% 

5 

1.490 

1.746 

IK 

5 

1.615 

2.051 

2« 

2 

4K 

1.712 

2.302 

3J^ 

m 

4K 

1.962 

3.023 

3^ 

i}4 

4 

2.175 

3.719 

3% 

2\ 

4 

2.425 

4.620 

4)i 

3 

3K 

2 .  628 

5 .  428 

4^ 

3^ 

Z% 

2.878 

6.510 

5 

3K 

^y* 

3.100 

7.548 

^% 

Z% 

3 

3.317 

8.641 

5% 

4 

3 

3.566 

9.993 

6H 

*y* 

2% 

3.825 

11.329 

6H 

4^ 

2% 

4.027 

12.743 

6% 

4% 

2K 

4.255 

14.226 

7^ 

5 

2>^ 

4.480 

15.763 

7^ 

«^ 

2K 

4.730 

17.572 

8 

6K 

2% 

5.053 

19.267 

s% 

5K 

2% 

5.203 

21.262 

8% 

6 

2>i 

5.423 

23.098 

9}i 

\ 
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TABLE  OF  HEAT  UNITS  OF  FUELS. 

Heat  Units  per  Ponnd. 

ite  coal 15,000  to  16;000 

ous  coal 14,000  to  16.000 

10,000  to  14,000 

od 8,000  to    9,000 

1 12,000 

10,000 

It  briquettes 10,000  to  13,000 

e 20,000  to  26,000 

5 20,000  to  26,000 

jas 660  per  cubic  foot 

pves  a  basis  for  an  approximate  estimate  of  the  cost  of 
amount  of  heat  obtained  from  each  of  the  fuels : 

ish  thermal  unit  is  the  heat  required  to  heat  one  pound 
'  one  degree  Fahr.    The  table  was  prepared  by  Prof. 

TABLE. 

zes  of  twist  drills  to  be  used  in  boring  holes  to  be  reamed 
e  reamer,  and  threaded  with  pipe  tap,  are  as  follows : 


AP 

DIAMETER,  DRILL 

SIZE,  TAP 

DIAMETER,  DRILL 

:h 

limch 

\^  inches 

1^1  inches 

•h 

If  inch 

1^  inches 

If}  inches 

•h 

il  inch 

2  inches 

2^  inches 

•h. 

li  inch 

2\ inches 

2fJ-  inches 

h 

W  inch 

3  inches 

3^^  inches 

.  ] 

11  inch 

\ 
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WIND  LOADS. 


VELOCITY 

Miles  Hour. 


PRESSURE 

I«bA.  Square  Foot. 


10 0.4  fresh  breeze 


20 


1.0  stiff  breeze 


30 


3.0  strong  wind 


40 0.4  high  wind 


50 


60 


80 


10.0  storm 


14.4  violent  storm 


2/5.0  hurricane 


100 40. n  violent  hurricane 


Ascertained  by  the  U.  S.  Signal  Service  at  Mt.  Washington, 

N.  H. 


Any  ane^  and  more  especiailv  the  attentive  student^  can 
\  the  least  trouble  avail  himself  of  the  subject  matter  contained 
his  work  by  doing  as  indicated  in  the  following  old  English 
ilet  quoted  by  Chas,  Reade. 

**  For  index-reading  tnma  no  stndent  pale, 
Yet  takes  the  eel  of  aeienoe  by  the  tail.'^ 


INDEX 
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PAGE 

J,  ammonia  and  ills.. 537-538 
ON  MACHINES,  ammonia 
stem 537-547 

KTION   OF    MOTION,    dcf .  .        27 

NCE,  def 23 

:  TINNING  BRASS  OR  COP- 

R 555 

eceptaclcs  re<|iiired  for.    366 

ULATING    SYSTEM 531-532 

EllESSOR 535 

ipwright's,  and  ills. .  .137-138 
VTE,"  for  concrete 128 

C    SHAFTING 314-319 

:nt,   def 23 

:nt,  def 23 

Foundations 51 

INK  MOTION 477 

i  and  ills 458-459 

for  anti-friction  metals.  384 

fusible   plugs 384 

[,  SOILS,  def 60 

TING    CURRENT 527 

A     530 

rption    system pi^te 

ensers    528,  540-542 

)ression  system 540 

)ressor   540 

ders  546 

ishn  valve  and  ills.. 533-534 


\ 


PAGE 

Ammonia 

fittings   534 

^lobe  valve  and  ills 533 

liquor   537 

machines   537 

piping  543 

pump  and  ills 537-540 

tee  and  ills 534 

Amperes  519 

Analyzer,  des.  and  ills 539 

Anchor,  for  joist  and  brick  wall    196 

screw  guy 116 

Anchor  bolts 113-116 

plate  and  ills 114-115 

shackle,    ills 231 

Anchor  ice,  def 545 

Angles  for  pitch,  table  of 181 

Angles,  how  bisected  at  end  of 

a  brace    (problem) 168 

laying  off 179 

laying  off  (problems) 164 

laying    off    with    two-foot 

rule    (problems) 180 

laying  off  with  square  (pro- 
blems)         181 

staking  out,   explanation ...      48 
staking    out,    how    determ- 
ined          *5i 

taVAt  ol ^T^ 
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PAGE 

s,  how  to  measure  lengths 
of  303-304 

s,  horse-power  of,  how  es- 
timated         306 

[uality   of  leather  in 306 

riction  of 306 

CEMENT,  how.  made 291 

,  cement  joints,  how  made.     291 

CLAMP,  ills 291 

DRESSINGS,  how  made 305 

FASTENERS  and  ills 296-297 

HOOKS,   ills 296-297 

LACINGS,  table  of 285 

,  link,  ills 291 

PULLEYS,    ills 332-334 

SLIPPER,  how  to  use  device 

ills   300 

STUD,  ills 296-297 

TIGHTENERS,   ills 298 

iNG  JOINTS,  butt  and  lapped.  ^5 

ap    and   cement 290 

ING,  rule  for  horse  power.  287 

acr  \  ills 292 

ING    TOOLS 294-295 

►s,  in  rigging,  def 217 

)S    AND    HITCHES,    ills 221 

UNG,  def 370 

UNG    COPPER    PIPE yj'^^ 

UNG    LEAD    PIPE 371 

L  JOINT,  in  framing 195-196 

L  SQUARE,   as  a  scale   rule 

(problem)    179 

LS  IN  A  TRUSS,  to  mark  off 

(problem)    169 

T,  in  rigging,  def 217 

OP    MATERIAL 35-36 

ING  JOISTS,   ills 200 

..AR     MOTOR 521 

lynamo    521 

KLEAD,       for       lubricating 

chain 230 

KSMiTH,     iron     and     steel 

used  by 144 

KSMITHING    263-266 

CKSMITHING   IN   MILL- 
WRIGHT'S   WORK 143 

ksmith's  tongs,  and  ills.  144-145 

ksmith's  tools 143-148,  153 

KWALL    HITCH  and  ills.  .220-223 
ES,  TURBINE  and  ills..«;o7-5io,  517 

T    DRAFT,    def 421 

TING , 81 

C    AND    TACKU 233-237 


PAGE 

Block,  pulley,  def.  and  advant- 
age of 232 

illustrations  235-237 

as  fair   leads 237 

as  guide  pulleys 237 

sheave  and  ills 236 

in   tackle 236 

wood 236 

iron  236 

Block,  snatch  and  ills 238 

three  sheave,  ills 237 

double    sheave,    ills 237 

four  run,  ills 237 

Blocks,  building,  concrete,  how 

made 136 

Block,  in  course  masonry 98-99 

Blocking  up  boiler,  ills 401 

Blotting  Paper  for  cleaning 

machinery  551 

Blow-off  pipe  of  boiler 415-416 

Blowpipe,  use  in  brazing 375 

Blue  prints 33, 37 

Blue  prints,  conventional 

signs    260-262 

Bluestone,  def 74 

Board,  plumb-line 315-310 

Boards,  poling  and  ills. -. 69-70 

Boards,   waling 69 

Board  measure  of  steel  square    156 

Boat  spikes,  table  of 216 

Boilers,  various  types 386 

parts  of 386 

blocking  up.  ills 400-401 

foundations   400-401 

installation    417-419 

care  and  management...  .417-419 

firing  417-419 

cylindrical,  flue 388 

horizontal  tubular  and  ills.387-394 

marine,  ills 385,389,391.502 

Scotch,  ills 38s.  389,  391,  502 

multi-return   tubular 389 

tubular,  front  view,  ilh  ....    400 
tubular,  how  to  estimati  h-p    556 

tubular,  setting,  ills 399 

tubular,  specification  ol   ...     420 

vertical  tubular 388 

water  tube  and  ills 390-396 

water  tube,  setting 408 

Boiler   attachments 387, 411-416 

bearings,   ills 396 

blow-off  pipe <i^ 

bnicVtX.  ^.Tv^  '^'8. •^^  K^**-, 

ited  w^ '^ 


Index. 
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PAGE 
^NCRETE  BUILDING  BLOCKS,  hoW 

made    136 

cement  how  to  test 121 

construction,   Visintini   sys- 
tem,   ills 132 

faced  with  brick,  ills 126 

lime 119 

measuring-frame 124 

mould,    ills 122 

mould,  how  used 124 

tools  for  mixing,  ills 118 

walls  126 

walls,  how  reinforced 125 

wall,   forms,  ills 125 

[>)KD£NSER, 

atmospheric  and  ills. 528. 540-541 

double  pipe 542 

submerged 542 

ZONDENSER,  jet 495 

Condenser  water,  for  cooling.     541 

Zone 566 

pulley    334 

friction    clutch    pulley    and 

ills   313 

Connecting  rod,  engine 436 

Contraction  of  metals 564 

Contractor's  plow 63 

Contractor's  pick 63 

Conveyor,   coal 502 

Conveyor,    spiral,    to    lay    oflf 

(problems)    175 

CoNX-ENTioNAL  SIGNS,  draughts- 
man's   260-262 

Convex  shrouds,  turbine 507-508 

Cooling,  three  systems  of 531-532 

by  direct  expansion 531-532 

by  brine  circulating 531-532 

l^  air  circulating 531-532 

Copper,  how  indicated  on  draw- 
ings         42 

acid  for  tinning 555 

annealing    551 

separating  from   silver 554 

3oppER  PIPE,  bending ^72 

Copper   sheathing,    to   protect 

piles    90 

Copyright    VI 

3oBK,  used  for  insulation 550 

JORuss  engine  493 

joruss  valve,  and  ills 460-462 

setting  and  ills 469-474 

gear  and  ills 408 

)0RNisH  PUMP 493 

'outuGATeD  FtUE,   (note) 389 


PAGE 

Cotter,  to  hold  anchor  bolt,  ills.  113 
Cotton  belting,  how  made... 299-300 

Countersink,  and  tempering...  274 

Countersunk  cap  screw 444 

Counterbalance    chains    and 

WEIGHTS  488 

Couplings,  cast  iron  flanged. . . .  327 

clutch    329 

friction   clutch 328 

jaw    clutch 328 

reducing,    ills 345 

ribbed,  compression  and  ills.  328 

shaft   3^ 

solid  sleeve  and  ills 328 

spigot  and  faucet  and  ills . . .  328 

universal    328 

Courses,  footing,  how  planned . .  47 

Cowsucker.  and  ills 244 

Crab,    def 24 

winch  and  ills 245 

Cradling,  for  plastering 194 

Crandall,  mason's  tool  and  ills. 96-97 

Crandalling  stone 96 

Crane  chains,  annealing  of 230 

Cranks,  engine 440 

bell  and  ills 439 

Crank  pin 437 

Cream,  liable  to  take  up  odors.  550 

Creosoting,  to  protect  piles 90 

Cross-bracing  in  high  staging.  215 

Cross-cut  saw,  and  ills 139 

Crowbar,  ills 78,  452 

how    used 80 

Hning 79 

pinch  point 79 

wedge  point 79 

Cross  head,  des 435 

Crowning   pulley 334 

Cup    shakes,    in    timber    and 

ills 201-202 

Current,  direct 527 

alternating  527 

Curtis  steam  tirbine 515-517 

Cutaway  front  of  boilkr 403 

Cut-off  valve 459 

Cut  nails,  table  of 216 

Cutters,  pipe 344 

Saunder's,   ills 344 

Cutting    tools,    steel,    drawing 

temper 552 

Cylinder    566 

how  to  estimate  ca^acitv . , .  «y=^ 

sleam,  dt?».  'wA  *^^ \'iR»>  ^$^ 

Yf  a.1^1  \tv **^ 
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PAOC 

Gauge,  steam,  ills,  and  des.387, 408-4 15 

pile,  def 85 

Geai.  worm 234 

OCAK  Ti-F.TH,   to   tiiul  pitch   aiul 

number  of  (problem) 178 

Gears,    rules    Tor    determining 

size   and   speed 337 

General  contents  of  book.  VIII,  IX 

drawings,    des 34 

(Aerator,  ammonia  and  ills. 537-539 

electric    512.  522-523 

Gill,  def 25 

GiN-rotE,  def.,  ills,  and  des.  ..239-240 

Gipsy  wheel 2x4 

Gnnau  note 184 

illnstration    200 

Gntncss,  how  fitted  together  in 

steel  structures 250 

slinging   of 251 

Snr,  end,  side,  drop 195 

jCass^  dnlling 552 

how  indicated  on  drawings.       42 

molten,  for  tempering 272 

lijOSSARY   23-29 

il,UE,  improvement  of 552 

^tUT  WELD 265-266 

^oosENECK,   derrick 242 

knneRNOR,  steam  engine  and  ills .     438 

steam  turbine  and  ills 508-510 

*KANiTE,  def 75 

■sKAPHiTE,    for  lubricating    wire 

ropes    227 

•RATE  BOILER  FURNACE 398 

surface    385 

]^RAVEL,  def.  and  des 45.  52,  61 

screen,  ills 121 

Gravity,  def.  and  des 25.  28 

^REENHEART,  for  piles 90 

^RiLLAGE,    def 85 

jRiLLAGE  and  piling,  des 85-94 

*RiNDStONEs.  des 141 

treadle,  ills 142 

koOVED  PULLEYS 336 

>ROUND,  def 59 

*ROUT    104,  128 

^UARD  RAIL,  in  staging 209 

aUiDE  PULLEYS,  ills,   and   des..  289 

bars,  engine 436 

blades,  turbine 517 

lUNPOWDER  PILE-DRIVER 87 

"Iack  SAW,  jWs  said  des. . .  .152-3,  281 

fAMMJSB,  bricklayer's,  ills 105 

bash    g5 
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Hammbr, 

hand    96 

hand  drilling 7^ 

mason's 79 

sett,  des.  and  ills 14O 

scabbliiig.  des 95 

scaffolders',  des 208 

stone  sledge,  ills,  and  des.. 79, 82 
Hand,     extraction     of     splinter 

from    552 

drilling,  des 83 

HandholE  PLATE,  ills,  and  des4Q2,  412 

Hand  pump.  ills,  and  des 65 

punching  machine,  ills,  and 

des 150 

Hand  winch,  ills,  and  des 245 

Hanger,  ball  and  socket,  ills,  and 

des  322 

inverted,    for   shafting,   ills. 

and   des 3^5 

open-side  drop,  ills,  and  des.  323 

post,  drop,  ills,  and  des 324 

Hanger-bearinx.  ills,  and  des. 321-322 
Hardening       .\ni)       temperi.vg 

STEEL 271,  27i 

tools,  directions  for 553 

Hand  pan,  def fe 

solder,   def 377 

Hardy,    smith's 148 

Hardv-hole.  anvil,  des 145 

Hawser,  def 218 

Header,  ills 295 

Headers,  floor 200 

Header  bond   iii 

IIeart-shakes.    in    timber,    ills. 

and  des 201 

Heart-wood,  how  to  lay 201 

des 203 

Heater,  feed  water 502 

Heating  surface  of  boiler —  385 
Heat  exchanger  or  equalizer, 

des.  and  ills 539 

unit   533 

of    fuels 573 

Heavy  framing,  wood  used  for.  94 

Heel  strap,  ills,  and  des 191 

Hercules     turbine,     ills,     and 

des 4&I-485 

Hero's  historic  engine 513 

High-duty  pumping  engines...  497 

High-speed  turbines 490 

Hitch,  X\ttv\itT,  \\\s ^ssv 

\u  n^^Tv^,  ^t^ l^^'^S 

Hitches,  \\\s.  ^xi^  ^^-s* ,xkv--* 
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.,    for   scaffolding,    ills. 

i  des 215 

FURNACC,  for  annealing 

IS    230 

.AR    MOTOR  AND  DYNAMO, 

.  and  def 521 

;turn  tubular  boiler, 

.  and  def 389 

kiETAL,  des 507 

ire  and  cut,  table  of. .  216 

I'S     STEAM     PILE-DRIVER, 

; 87 

CEMENT,  def 103 

,    def 421 

des 545 

sophy,  def 27 

lENT,   def 127 

timber,  how  used,  des.  72 

;n,  Thomas,  account  of  493 

»  Laws  of  Motion 27 

,   def 530 

n  chains,    des 230 

POUND  ROCKS,  def yz 

;,  in  carpentry 194 

:ogging,  ills,  and  des. .  187 

ailed,  ills,  and  des 187 

foundations,    ills,    and 

196 

k,  des 346 

ills,  and  des 345 

of  standard  sizes 569 

us,  ills,  and  des. ..  .440-441 

piles,  des 90 

to    find    side    of    in- 

ibed   (problem) 167 

.y    off,    on    given    side 

oblem)   166 

y  off.  within  a  square 

oblem)   165 

iL    STICK,    how    made 

oblem)     167 

TEMPERING,  des 272 

nachinery 553 

ing  and  chain,  ills,  and 

.   .-.. 324 

>,    Arkansas,    Turkish, 

shita  143 

ef 76 

DROP  HANGER,  ills,  and 

-•/ 32^ 

',    Mies VII.  431 

RIKING  HAMMER,   d^S.  JO 
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Osier,  for  tool  handles,  des. . . .  147 
Outward   flow   turbines,   ills. 

and  des 483 

Overhanging  front,  boiler,  des.  403 

Pail,   used    in   excavation,   ills. 

and  des 65 

Painting  new  iron,  time  for. .     553 

old  iron 554 

zinc  .;, 555 

Parabola,  def 566 

Parallel  vise.  ills,  and  des....     149 
Parallel    flow    turbine,    ills. 

and   def 508 

Parallelogram,  def 566 

Parsons    steam    turbine,    ills. 

and  des 508-513 

Party  walls,  how  marked  off.      51 

Pat,  concrete,  def 121 

Pedestal,  shaft,  ills,  and  des..     326 

•Peevy,"    des 139 

Pelton  wheel,  ills,  and  des...     490 

Penstock,  ills,  and  des 481,487 

Permanent  gas,    in    refrigera- 
tion, des 538 

Pewter,  composition  of 552 

Philosophy,  natural,  def 27 

Physics,  def 27 

Piano-wire  317 

Pick,  ills,  and  des 96 

contractor's,  ills,  and  des. .  63 
Piers,  masonry,  ills,  and  des. .  99 
Pile,  concrete,  ills,  and  des...     135 

Pile-driver,  ills,  and  des 86 

bonnet,    des 88 

gun   powder 87 

monkey  or  ram 87 

Nasm3rth 87 

steam 87 

Pile-driving,  depth  of,  des 90 

Pile  hoops,  def 85 

Piling  and  concrete   founda- 
tions, ills,  and  des 88-89 

Piling  and  grillage,  ills,  and 

des 85-94 

Piling,  concrete,  how  driven...     136 

wood  used  for 94 

Piles,  concrete,  ills 134 

for  foundations 86-94 

for  staging 212 

size  and  Kovi  us^d *%^ 

table  oi  \>e^T\x\%  vo>n«^  c\\  , . .    ^^ 

various,    Aei »      ^"^ 

wooc\  ioT *^^^  ^ 
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'RDBBRR,*  

•  belting,  dcs 299 

RuBBUK  MASONRY,  ills,  and  dcs. 98, 102 

how  to  lay loo-ioi 

'Rule  for  finding  h.  p.  of  belt- 
ing     286,287 

two-foot,  ills 55 

for    determining    size    and 
speed  of  pulleys  and  gears    ZZI 
: Rules,  receipts   and   composi- 
tions  551-557 

RuMFORD,  Count,  hist,  sketch . .     432 
-Runner  or  ledger,  for  scaffolds, 

ills 206 

Rusted  screw,  how  to  remove. .     554 

Safety,  factor  of,  des 24 

in  steel  ropes 248 

appliances,   des 301 

ladder,  ills,  and  des 301 

stop-collar  for  shafting 313 

valve,  ills,  and  des 404,413 

Salt,   dcs 530 

common,  for  brine 531 

for  tempering,  des 272 

Sand,  def 60 

as   foundation,   def 45 

in  mortar,  def 112 

sharp,   should  be   used   for 

mortar  103 

Sandstone,   def 76 

Sap,  action  of 94, 203 

Sappy  corners,  in   timber,   ills. 

and   des 204 

Sap-wood,  (note) 203 

SCABBUNG  hammer    95 

Scaffold  boards,  des 209 

bricklayer's  ills,  and  dcs 206 

Scaffolder's  hammer,  ills,  and 

dcs 208 

Scaffolding,  ills,  and  des 209.  210 

and    staging 207,  215 

Scantling,  des 184 

in  roof  framing iq9 

Scale,  brace,  of  steel  square,  des.     156 
diagonal,    of    steel    square. 

ills,  and  des 156 

Scarf,   def 28 

weld,  ills,  and  des 264 

Scarfing,  ills,  and  des. .  .185, 186, 194 

Save-alls,  oil,   des 324 

Savery,  Capt.  Thomas,  histori- 
cal   sketch 491 

Saw,  hricklayer*s,  des 107 

gro^^-cut,  ills,  and  des 139 


page 
Saw, 

rip.  des 139 

tenon,  des 139 

hack  and  band,  des 152, 281 

in  cutting  freestone,   des...       95 

in  making  tenons,  des 194 

Saw-file,  temper,  des . 269 

Sawing  of  timber,  des 204 

Schist,    def 76 

Scotch      boilers,     ills,      and 

des 389-391,50^ 

Scraper,  ills,  and  des 63, 64 

Screen,  gravel,  ills,  and  des...     121 
Screw,  rusted,  how  to  remove..     554 

Screw-anchor,  ills,  and  des 241 

guy    anchor 116 

threads,   cap 444 

jack,  ball  bearing,  ills,  and 

des 152,153 

pile,  def 85 

threads,  ills,  and  des 443,444 

Screws,  cap,  ills,  and  des. 440-442, 443 
machine,  ills,  and  des. ..  .441,442 

set,  ills,  and  des 441, 442 

wood,   des 441 

Screwing  outfit,  erector's,  ills. 

and   des 150, 151 

SF.ASONING,  def 28 

timber,   des 204, 205 

Seat  of  valve,  des 413 

vSea   sand,   des 60 

Section    lining,    on    drawings, 

des 42 

Sector  of  circle,  def 566 

Sedimentary  ROCKS,  (note) 74 

Segment  of  circle,  des 566 

"Seize,"  in  rigging,  def 217 

Self-oiling   bearings,   ills,   and 

des 323 

Sellers'  screw  thread,  dcs —    444 
Series  wound  dynamo,  ills,  and 

des 521 

motor,  dcs 521 

Service  pipes,  for  refrigeration, 

des 547 

Set,  riveting,  ills,  and  des 295 

temper   for  cold 269 

screws,  ills,  and  des. 313, 441,442 
Sett  hammer,  ills,  and  des..  146, 147 
Setting    of    boilers,    ills,    and 

des 397-410 

water  tube  boilers,  ills,  and 

des 65:^-^^^ 

CotWss  vuXn^s,  '\\V5» e^*^'^- 
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PAGE 
S, 

erected 249-251 

>f  details -254.255 

details,     ills,     and 

-'57-259 

-MECHANICS,  def 183 

in  glossary 29 

des 198 

:tures,  ills,  and  des.     184 

5,  ills,  and  des 70 

of  connecting  chan- 

ir,  ills 253 

s 199 

re  ladders,  ills,  and 

210 

flooring,  des 200 

,    used    in    framing, 

des 196 

ills,  and  des 442-444 

,  ills,  and  des 229 

note) 184 

and  des 184, 440 

FOUNDATIONS,     ills. 

es 44 

OF  CIRCLES,  ills,  and 
182 

:oNDENSER,  in  refrig- 

%   542 

60 

Es,  in  pumping  en- 
des 503 

R,  ills,  and  des 502 

,  ills,  and  des 511-512 

ffNEL,  WATER  WHICEI., 

tid  des 486 

ater,  des 353 

OR      SCAFI'OI.DS,      ills. 

CS 207-2(^J 

low    to    indicate    on 

igs  4-' 

,.  table 358 

in  glossary 29 

tNSTRUMENTS,    deS.  .         56 

ivil,  ills,  and  des. .  146,  147 
acksmith's,  ills,  and 

144-148 

es 376 

CKS,  ills,  and  des.242-243 
I  RIVETING,  ills,  and 
261-262 

iLLOYS     FOR     FUSIBLK 

• 384 

on  metals 384 


PACK 

Table 

of   angles 179 

of  angles  for  pitch 181 

area  of  circles 571 

bearing  power  of  soils 561 

bearing  power  of  piles 561 

Table  of  belt  laqncs 285 

boat  spikes 216 

brazing  solders 374 

chords  or  equal  parts 182 

circumference  of  circles. . . .  572 

contraction  of  metals 564 

converting      water      gauge 
pressure  into  pounds  per 

square  inch 563 

Corliss  valves,  lap  and  lead 

of 462 

decimal  equivalents  of  frac- 
tional parts  of  an  inch. ..  568 
Table  of  dimensions  of  drills.  277 

pipe  threads 342 

steel    rope 248 

equivalent    belting 302 

equivalent       weights       and 

measures   567 

feet  and  inches  into  meters. .  570 

heat  units  of  fuels 573 

horizontal    tubular    boilers, 

specifications 420 

for  h.  p.  of  belting 286 

of  inscribed  polygons 181 

lead  pipe  weights 364 

length  and  weight  of  tacks.  562 
of  melting  points  of  solids.383, 384 

mensuration    566 

meters,  converting  feet  and 

inches  to 570 

pounds    per    square    inch. — 

water  gauge  pressure 5O3 

Taiile  of  shrinkage  of  earth 

materials    62 

carrying  power  of  earth  ma- 
terials      62 

slopes  of  sides  of  excava- 
tions      58 

of  sizes  of  twist  drills 573 

sizes  of  spiral-riveted  pipe. .  349 

soft  solders 377 

specification    of    horizontal 

tubular  boilers 420 

Table  of  speed  for  belting 302 

standard  su.^s  oi  VioXv^  tccv^ 

nvWs    "^ 
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EST,    carpenter's,    con- 

ts  140-141 

ssiNG,  dcs 27S-277 

er.  des 269 

siting,  ills,  and  des.. 294, 295 
smith's,  ills,  and  des.  143, 148 
layer's,  ills,  and  des...  106 
Dr's,  ills,  and  dcs. .  ..148, 154 
mixing    concrete,    ills. 

I  des 118 

R  VLCKK  WORK,  ills,  and 
78-84 

work.  ills,  and  des. . .  .95-99 
'right's,  ills,  and  des.  137-154 

5.  ills,  and  dcs 343 

ber's,  ills,  and  des. .  .359-360 

niding,    des 553 

lith's,  ills 153 

hardening 554 

cutting,  drawing  tem- 

55^ 

iring   of 273 

;e,  ills,  and  des 146, 147 

used     with     concrete 

)lding  210 

.,  ills,  and  dcs 463 

K,  des 77 

M,  des 566 

),  des 566 

GRINDSTONE,     ills,     and 

I4i»i42 

LS,  how  made,  des 194 

owth  of 203 

CUTTER,  des 65 

fC       FOR      FOUNDATIONS, 
52 

def.  in  glossary 29 

iiNGs,  for  foundations, 

46 

def 565 

sis  of  framework 184 

angled,    to    find    third 

I    (problem) 164 

:.VE,  ills,  and  des 458,459 

des 200, 276 

ASPHALTUM,    used    in 

Crete   120 

»ULLEY  BLOCK,  ills.  and 

••. 234 

bricklayer's,    ills,    and 

106-108 

bridge,  ills,  and  des..  196-199 
Us.  and  des 196 


pac.f: 

Try  COCKS,  boiler,  ills,  and  des.  387 
Tubular  boiler,  horizontal,  ills. 

and    des 387-394 

front  view,  ills 400 

how  to  estimate  h-p 556 

setting,  ills 399 

specification    of 420 

Tunnel,  water  supply,  des 501 

Turbine,  steam  founciations,  ills. 

and  des 518 

Parsons    518 

DeLaval  518 

Curtis   518 

Turbine,  steam,  advantages  of.  505 

Curtis,  ills,  and  des 516 

DeLaval,    ills,    and    des 515 

elementarj',  ills,  and  des 505 

operating  theory  512 

Parsons-Westinghouse,    ills. 

and  des 504 

Schultz.  des 514 

sectional  view  of.  ills 506 

Segar,   des 514 

Stumpf,   des 514 

Fournevron's,    water,    ills. 

and  des 487 

governors,    steam,    ills,   and 

des 509-510 

Hercules,  ills,  and  des 485 

Turbines,  lubrication  of  steam.  511, 

517,518 
parts    of    steam,    ills,    and 

des 507-508 

steam,  ills,  and  des 504-518 

tests,  steam,  des 512 

Turbine  vacuu.m,  steam,  des..     511 

valves,  ills,  and  des 516 

water  wheel,  ills,  and  des. 480. 489 

Turf,  def 61 

TuRNBucKLES,    ills.    and    des. 229-231 

Tusk  tenon,  ills,  and  des 192 

Twist  drills,  des 153 

table  of  sizes 573 

Tuyere,   blacksmith's,    ills,   and 

des 260 

Two-foot  rule.  ills,  and  des...      55 
for  laying  off  angles  (prob- 
lem)       i8r 

Two-speed    pulleys,    ills,    and 

des 335 

Type    metal,   composition,    ills. 

and  dts "^^t&k 

I  UNDERPl'NUl'i^C.,  \\\s.  -siTi^  ^^^ ^ 
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Vatbr  tubs  boii«brs, 

cleaning  409 

setting 408-410 

Watei  wheels,  ills,  and  des.  .480-490 
chains     and     weights,     ills. 

and  des 488 

setting,  ills,  and  des 487,488 

supply  channel,  des 486 

turbine,  ills,  and  des 480,484 

Watck  works,  Chicago,  des 499 

Chicago  PLATK 

Watt,  James,  historical   refer- 
ence   409*514 

Weak  aqua  ammonia,  des.  .537,  548 
Weaver's  knot,  ills,  and  des. 219, 220 
Wedging,  for  foundations,  etc., 

ills 193-196 

Wedge  point  crowbar,  ills,  and 

des 79 

Weight,  def.  in  glossary 28 

Weights,  table  of  equivalent ...     567 

rope,  ills,  and  des 244 

W£u>ing,  ills,  and  des 264-266 

Welding,  thermit,  process  of. 281, 282 

fluxes,   receipts   for 267 

steel,  directions  for 268 

Wet-rot,  in  timber,  des 94 

Wheel,  gipsy,  ills,  and  des 234 

Wheelbarrow,  ills  and  des 66, 118 

iVheel,  turbine,  ills,  and  des.. 481 -484 

water,  ills  and  des 480, 490 

setting    487, 488 

Vheel-pit,    for    water    wheel, 

des 485, 486 

Vhinstone,  def. ^^ 

Vhite  metal,  composition  of. . .  .555 
how  indicated  on  drawings.      42 

Vhite  smith,  def 263 

Vhitewashing    boiler    rooms, 

des 392 

Vhitworth    screw    thread, 

ills,  and  des 443-444 

ViNCH,  crab,  ills,  and  des 245 

hand,   ills,  and  des 245 

ViND  CRACKS,   in   timber,   ills., 

and  des 202-204 

ViNDLASs,  Spanish,  ills,  and  des.    320 

ViND  LOADS,  table  of 574 

pressure,  table  of 574 

velocity,  table  of 574 

ViPE  JOINT    POR   LEAD   PIPE,   ills. 

and  des 360-364 

for  sheet  lead,  ills,  and  des..    366 
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Wire  gauge,  table  of  standards 

of  560 

nails,    table  of   weight    and 

size   of 216 

ropes,  care  of 227 

Wire,  piano,  des 317 

rope,  flexible,  des 226 

splicing    (note) 224 

Wood,  how  indicated  on  draw- 
ings    42 

causes  of  decay 94 

process  of  growth 203 

spring,  des 203 

summer,   des 203 

sap,  des 203 

heart,    des 203 

Woods,  for  piles,  des 90, 94 

WooD-PULLEYS,  iUs.  and  des.. 335, 336 

Wood  screws,  ills,  and  des 441 

Work,  def.  in  glossary 29 

Working    drawings,    def.    and 

ills 29-42 

how  made 39-42 

how    to    indicate    materials, 

ills. 41 

conventional    signs 260-262 

section  lining 42 

Worm     coil,     in     refrigeration, 

ills,    and    des 529, 533,  537 

gear,  ills,  and  des 234 

WoRTHINGTON       DUPLEX        PUMP, 

ills,  and  des 475 

heater,    des 502 

pump,    valves,   setting,   rule 

and  ills 476 

Wrench,  bridge  builder's,  mon- 
key,         152 

Wrought    iron    pipe.   ills,    and 

des    353 

iron,     how     indicated     on 
drawings    42 

Yarn,  def 218 

Yarning  TOOL,  des 368 

Yellow  brass,  composition  of. .  555 

pine,   des 90 

solder,  composition  of 555 

York  absorption  system  op  re- 
frigeration      PLATE 

Expansion  valve,  used  in 

refrigeration,   des 534 

Zinc,  co\oim^  ox  ^o^.tm^^  de.&. .     ^5,2 
V^\tv\\Tv^  o\,  ^^ /^iSfii 


HawkJBs*  Mechanical  Dictionary, 

If  the  reader  often  encounters  words  and 
dlusions  whose  meaning  is  not  dear,  or  is  a 
busj  man,  without  time  to  wade  through  a 
whole  Tolume  on  anj  subject  about  which  in- 
formation is  desired,  or  is  a  student  or  a  profes- 
sional man,  feeling  the  frequent  need  of  a  first 
dass  reference  work,  he  will  readily  appredate 
the  qualities  that  are  to  be  found  in  this  most 
vseful  book. 

It  is  a  cjdopsedia  of  words,  terms  and  phrases 
in  use  in  the  Mechanic  Arts,  Trades  and  Sden- 
ces — "  many  books  in  one."  It  is  the  one  book 
of  rcfereoce  no  student  or  eipert  can  dispense 
with.  704  pagcs^  6^x8^  indies,  handsomdy 
bound. 

Hawkins*  Electrical  Dictionary, 

A  reliable  guide  for  Engineers,  Contractors, 
Superintendents,  Draftsmen,  Tdegraph  and 
Telephone  Engineers,  Wire  and  Linemen. 

Contains  many  books  in  one,  and  is  an  en- 
tirely new  and  original  work.  Clearly  and 
plainly  defining  the  full  use  and  meaning  of  the 
thousands  upon  thousands  of  words,  terms  and 
phrases  used  in  the  Tarious  branches  and  de- 
partments of  Electrical  Sdence. 

No  Dictionary  has  to  the  knowledge  of  the 
publishers  been  printed  to  date  that  has  kept 
pace  with  the  rapid  derdopment  of  Electrical 
Engineering. 

It  measures  6^x8^  inches,  is  oTer  one  and 
one-half  inches  thick;  the  book  wdghs  about 
two  and  one-half  pounds,  giTing  a  finish  to  the 
book  which  is  chauning. 
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